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(54) PYRAZOLO [1 ,5-a]PYRIMIDiNE DERIVATIVE 

(57) The invention provides a pyrazolo[1 ,5-a]pyrimidine derivative of the following formula (1): 



N- (NH) ^-Q-A-R2 
R5 \ 

R4 



(1) 



2 wherein Ri is hydrogen, lower alkyi which may have tWenyl. lower alkoxy. lower alkylthio. oxo or hydroxyl as a subslituent. 

cycloalkyl. thienyl, furyl, lower alkenyt, or phenyl which may have 1 to 3 substituents selected from the group consisting 

2 of lower alkyl. lower alkoxy. phenylthio and halogen; R2 is naphthyl, cycloalkyl. furyl. thienyl. optionally halogen-substi- 

§ tuted pyridyl, optionally halogen-substituted phenoxy. or phenyl which may have 1 to 3 substituents selected from the 

^ group consisting of lower alkyl, lower alkoxy. halogen, nitro. halogen-substituted I wer alkyl. halogen-substituted lower 

T- alkoxy, lower alkoxycarbonyl. hydroxyl. phenyl(lower)aikoxy. amino, cyano. lower alkanoyloxy. phenyl and di(tower)alkox- 

f** yphosphoryl(lower)alkyl; R3 is hydrogen, phenyl or lower alkyl; is hydrogen, lower alkyl. lower alkoxycarbonyl. phe- 

O nyl(lower)all^. optionally phenylthfo-substituted phenyl, or halogen; Rs Is hydrogen or lower alkyl; R6 Is hydrogen, lower 

Q. 

LU 
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alkyi, phenyl(lower)aikyl, or benzoyl having 1 to 3 substituenis selected from the group consisting of lower alkoxy. halo- 
gen-substituted lower alkyI and halogen; Ri and Rs may conjointly fomri lower alkylene; Q is carbonyl or sulfonyl; A is a 
singi bond, lower alkylene or lower alkenylene; and n is 0 orl . This derivative Is useful as a potent analgesic. 
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DescripU n 

TPfiHNICAL FIELD 

5 The present invention relates to novel pyrazolo[1 ,5-alpyrimidine derivatives. 
PRIOR AFTT 

The pyrazoloII.S-alpyrimidine derivatives of the invention are novel compounds which have never been published 
10 in the literature. 

nisr.i nsuRE OF the invention 

The object of the invention is to provide compounds of value as medicines as will be described hereinafter. 
IS The present invention provides a novel pyrazdoll .5-a]pyrimidine derivative of the following fornula (1): 



N- (NH) -Q-A-R2 
n 



20 



2S 



35 



V^N— N 



(1) 

Rl W^R3 



R4 



wherein Ri is hydrogen, lower alkyl which may have thienyl. lower alkoxy. lower alkyithio, oxo or hydroxyl as a substrtuent. 
cycloalkyi thienyl. furyl. lower alkenyl. or phenyl which may have 1 to 3 substituents selected from the group consisting 
of lower aikyl. lower alkoxy. phenylthio and halogen; R2 is naphthyl. cydoalkyl. furyl, thienyl, optionally halogen-sul»ti- 
tuted pyridyl. optionally halogen-substituted phenoxy, or phenyl which may have 1 to 3 substituents selected from the 
group consisting of lower alkyl. lower alkoxy. halogen, nitro. halogen-substituted lower alkyi, halogen-substituted lower 
alkoxy lower alkoxycarbonyl. hydroxyl, phenyl(lower)alkDxy. amino, cyano. lower alkanoyloxy. phenyl and di(lower)alkDx- 
yphosi)horyl(lower)alkyl: R3 is hydrogen, phenyl or lower alkyl; R" is hydrogen, lower alkyl, lower alkoxycarbonyl. phe- 
nyl(lower)alkyl, optionally phenylthro-substituted phenyl, or halogen; Rs is hydrogen or lower alkyl; Rb is hydrogen, lower 
alkyl phenyl(lower)alkyl. or benzoyl having 1 to 3 substituents selected from the group consisting of lower alkoxy, halo- 
gen-substituted lower alkyl and hatogen; R1 and Rs may conjointly form lower alkylene; Q is carbonyl or suHonyl; A is a 
40 single bond, lower alkylene or lower alkenylene; and n is 0 or 1 . 

Examples of the groups in the above formula (1) are as follows. The kwer alkyl group includes straight- or branched- 
chain lower alkyl gron)S such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, hexyl, and the like^ 
The cycloalkyi group includes cyclopropyl, cyclobutyl, cydopentyl, cydohexyl. cycloheptyl, cydooctyl, and the like. 
The lower alkoxy group indudes methoxy. ethoxy. propoxy, isopropoxy. butoxy. pentyloxy. hexyloxy, and the like. 
4S The lower alkyithio group indudes methytthio. ethylthio, propyKhio. butylthio. pentyltWo, hexylthio, and the like. 
The halogen atom includes fluorine, chlorine, bromine and iodine. 

The halogen-substituted lower alkyl group includes trif luoromethyl. pentafluoroethyl. heptafluoropropyl. nonafluor- 
obutyl. undecafluoropentyl, tridecafluorohexyl, and the like. 

The halogen-substituted lower alkoxy group indudes trif luoromethoxy. pentaf luoroethoxy. heptaf luoropropoxy. non- 
50 afluorobutoxy.undecafluoropentytoxy.tridecafluorohexyloxy, and the like. 

The lower alkoxycarbonyl group indudes methoxycartjonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, 
butoxycarbonyl, pentyloxycaibonyl, hexyloxycartx)nyl. and the like. , ^u.i 

The di(lower)alkoxyphosphoryl(lower)alkyl group indudes dimethoxyphosphorylmethyl. diethoxyphosphorylmethjrt, 
dipropoxyphosphorylmethyl. diisopropoxyphosphorylmethyl. dibutoxyphosphorylmethyl. dipentyloxyphosphorylmethyl. 
55 dihexyloxyphosphorylmethyl. 2-(dimethoxyphosphoryl)ethyl. 2-(diethoxyphosphoryl)ethyl, 3-(diethoxyphosphoryl)pro- 
pyl, and the like. 

The naphthyl group indudes 1 -naphthyl. 2-naphthyl, and the like. 

The lower alkylene group indudes methylene, ethylene, trimethylene. tetramethylene. pentamethylene. hexameth- 
ylene, and the like. 
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The lower alkenylene group includes vinylene. propenylene. and the like. 

The oDtionallv halogen-substituted pyridyl group includes 2-pyridy1. 3-pyridyl. 4-pyridyl. 6-chlor -2-pyridyl. 5<hloro- 
Z-pyS/^SsSSy. 3<hloro-2-S^^ 

dr2-ch oro-4iwridi. 3-chloro-4-pyridyl. 6-fluoro-3-pyridyl. 6-bromo^-pyr.dyl. 6-iodo^-pyridy^. and the like. 

^' ??e XThalogen-sul^st^ed phenoxy g«,up includes phenoxy. 2-chlorophen<«y. 3-chlo,ophenoxy. A-chlo- 

roDhenoxv 4-fluorophenQxy.4-bromophenoxy.4-iodophenoxy. and the like. . 

SenXoup includes 2-thienyl and 3-thie^^ , ^ , , 

{JeSSro^includeslyl.allyl.isopropenyl. 1*utenyl. 2^eny 3-txrtenyl. 1-pentenyl.2-pentenyl.3- 

oentenvl 4-pentenyl. 1-hexenyl. 2-hexenyl. 3-hexenyl. 4-hexenyl. 5-hexenyl. and the like. . ^ ^ „ ^ _ . 
'^^e^T^^er)aW group includes t,enzyl. 1-phenylethyl. 2-phenylethyl. 3^,henylpropyl. 4.phenylbuty.. 5i*e- 

"''IS^ pte'J^S^^ benzWoxy. 2-pheny.ethaxy. 3.pheny,propoxy. 4.phen,txrtoxy. 5-phe- 

"'^r S:.TkaZ'o^^^^ P'opionwoxy. butyryloxy. valeryloxy. ^.o^oxy. hexano^oxy. hep- 

'"""Soi^XfS^oup which may havethien^MoweralkoxyJoweral^ 

not only ttie al^e-mertioned non-substrtuted lower alkyl groups but J^^nylmethyl 3-fl^^^^^ H2 
;wLmri Lhvi T^-thlenvnethvl 2-(2-thienyOethyl. 2-(3-thienyl)ethyl. 3- 2-thienyl)propyl. 4-(2-thienyl)butyl. 5-(2- 
tSSS ^ 2-S S. milhUSvl ett,oxUethyl. propoxymethyl. butoxymethyl. P^j;^^^^^ 
£S i-me*^eS^.^m^^ 3-methoxypropyl. 4-methoxybutyl. 5-mrthoxypenyi. 6^em«^ 

h^Zn;eth7l 5^ 2-hydroxyethyl. 1 -hydroxypropyl. 2-hydroxypropyl. ^■^^'^^J^^t^-'^^'^ 
Z^^S 5.^'Z^e>^- mrthytthiomethyl. ethylthiomethyl. propylthiomethyl. butylth'omethj pentyW^^^^ 
Je^SSl 2^e??lth1SLthyl.3-L^^ 

te^Xirnefriv la^tvl 2-formylet»wl. 2-oxopropyl. propionyl. 3-tormylpropyl. 3-oxobutyl. 2-oxobutyl. butyry^. 4-fonnylbuty^, 



?^e Dhenvl group which may have 1 to 3 substituents selector 
phenZro a^ haSJen includes phenyl. 2-methylphenyl. 3-methylphenyl. ^'^^t^Vlphenyl. 4.emy2henyl. 4j^)J2e. 
Sn-SSpSenT^t-butylphenyl 4.pentylphenyl. 4.hexylphenyl. 2.3.dimethylphenyl. 2.4<l'm«»'J^Pl^"y^^^^ 
t^e^ t^tX^rr^. 3.43imlylphenyl. ^.S^'-e^^'P^'^^Vi 2-meJ,^^^^^^ 
mioS^henyl 4-ethoxyphenyl. 4-propoxyphenyl. 4.butoxyphenyl. *-Pe'«y'o^»'®"y'- ^-^^^S^^^^fj;' 
SSph3 2 4-iimeth3henyl. 2.5<limethoxyphenyl. 2.6-dimethoxyphenyl. 3.4-dimethoxypheniJ. ^f-^T^^^: 
S7 sT^Jimeihoxy^^ Lhlorophenyl. 3-chlorophenyl. 4-chlorophenyl 4^bromophenyl. 4-.odophenyl. 4- 
fluorophenyl. 4-(phenylthio)phenyl. 3-(phenylthio)phenyl. 2-(phenylthio)phenyl. and the 'j^ _ i^^^sn^ 

The Dh«ivl aroup which may have 1 to 3 substituents selected from the group consisting of lower alkyl. lower altov. 
halol^n ni^ haSn^ubst^^^ lower alkyl. halogen-substituted lower alkoxy. ^^^^^^^-"^'^ 
^iSX^no. cyano. lower alkanoyloxy. phenyl and diOower)alkoxyphosphoryl(lower)alkyl include the follow- 

'"^ ^'Xnyl 2-methylphenyl. 3-methylphenyl. 4-methylphenyl. 4-ethylphenyl. 4-propylphenyl. 4-butylphenyl. 4-t-butyl- 
Dhenvl S^i^jr4-h«^^^^ 3-methoxyphenyl. 4-methoxyphenyl. 4-eth»cyphenyl. 4^ro- 

S^rtbSenyn pen^loxyphenyl. 4-hexyloxyphenyl. 2.3Klimethoxyphenyl. 

So^henT^^im^hoxi^h^^ jr4KJimethoxyphenyl. 3.Mimethoxyphenyl. 2.3.4-tnmethoxypheny«. 2.3 5-tr,- 
2^2SenT2 3 6.fr mSh«ypheny^. 2.4.5-trimethoxyphenyl. 2.4.6-trimethoxyphenyl. 3.4.5-tr.methoxyphenyl. 3^4.5- 
SSSS'^ ffuorSi^^^^ 4.fluorophenyl. a-chlorophenyl. 3<hlorophenyl. 4.chlorophenyl 2- 

h ^J^STenTs-brSeT^^ 2.3-dichlorophenyI. 2.4<Jichlorophenyl. 2.nitrophenyl 3- 

^ZtT^i^Z^li'^^^^-"^- 3-tS.uoromethylphenyl. ^^■^^^^°'-^y^^^''r:^:Z^ 
JenTlSitS^^^^^ 4-nonafluorobutylphenyl. 4-undecafluoropentylphenyl. ^-tndecdluoroh^^pl^r^. 

T^Z^J^^ 4-methoxycarbonylphenyl. 4.ethoxycafbonylphenyl. J-Pjopoxy- 

iSiS^^ 4-,!e'ntylciycartx,nylphenyl. ^-^^^^^^'^'^f^V'? ^^y""!^^^^^ ^"^^ 

ca*onylphe^ xy J^^^^ ^^^^^^^^^^ ^<^'^^°^^^J^^K^^,r^nt^ 
SethoxyphoShor^methyOphenyl. 4-(dimethoxyphosphorylme1hyl)phenyl. ^'W^f P™|»J^'^'^^^^^ 
3 W^^33-e^oxyphen^ 3.5-dimethoxy-4-prcpoxyphenyl. 4-butoxy^.Mimelho)Whenyl. 3^;f'jf««y-j- 
nf^lo^S.^ 3 ?Siethoiy-4-hexyloxyphenyl. 2.3-bis(trifluoromethyl)phenyl. 2.4-b>s(trifluoromethyl)phenyl 2.5- 

^ZS-^d^i^e^. 3.5<Hethoxy-4-hydroxyphenyl. 3.5Klipropoxy-4-hydroxyphenyl ^^enzylc^^S^ 
StoSnyl lbenSioxy-3.Wiethoxyphenyl. 3.Mimethoxy-4-(2-phenylethoxy)pheny^. *-^«toxy-3.Mimem»q^ 
renr^Slmelhox^^^^^ 2H*loro-3.5.dimethoxyphenyl. 4.chloro-3.5Kl.methoxyphenyl. 4.brano- 

fifiptSv^hTnrs S^uSethoxyi-i^^ 3.5-dichloro-4Hnelhoxyphenyl. 3.5-dichloro-4-ethaxyphen/ 2-an^- 
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trifluoromethoxyphenyl, 2-trifluoromethoxyphenyl. 4-pentafluoroethaxyphenyl. 4-heptafluoropropaxyphenyl. 4-non- 
afluorobutoxyphenyl. 4-undecafluoropentyloxyphenyl. 4-tridecafluorohexyloxyphenyl, 3,5-bis(trifluoromethoxy)phenyl. 
3,4,5-tris(trifluoromethoxy)phenyi, and the like. 

The optionally phenytthio-8ul)stituted phenyl group includes phenyl, 4-(phenylthio)phenyl, 3-(phenytthio)phenyl. 2- 
(phenylthio)phenyl. and the like. 

The benzoyl group having 1 to 3 substituents selected from the group consisting of lower alkoxy. halogen-substituted 
lower alkyi and halogen include 2-chlorobenzoyl, 3-chlorobenzoyl, 4-chlorobenzoyl. 2-fluorobenzoyl. 2-bromobenzoyl, 
2-iodobenzoyl, 2,4-dichlorobenzoyI, 3,4-dichlorobenzoyl, 2.5-dichlorobenzoyl, 2,6-dichlorobenzoyl. 2-trrfluoromethyl- 
benzoyl. 3-trifluoromethylbenzoyI. 4-trifluoromethylbenzoyl. 3.5-bis(trifluoromethyl)benzoyl. 3,4,5-tris(trifluorome- 
thyl)benzoyl, 2-methoxybenzpyl. 3-methoxybenzoyl, 4-methoxybenzoyl, 2,3-dimethoxybenzoyl, 2.4<limethoxybenzoyl, 
3.5-dimethoxybenzoyl, 3.4,5-trimethoxybenzoyl, 2-ethoxylbenzoyl, 2-propaxybenzoyl, 2-butoxybenzoyl, 2-pentyloxyben- 
zoyl, 2-hexyloxybenzoyl, and the like. 

The pyrazolo[1.5-a]pyrimidine derivatives of formula (1) according to the invention have potent analgesic effects 
and are useful as analgesics to relieve pains such as postoperative pain, migraine, gout, cancer pain, chronic pain and 
neuropathic pain. Furthermore, the derivatives of the invention are free of skle effects typical of conventional analgesics, 
do not cause hallucination or derangement and are not addictive. 

Examples of prefened pyrazolo[1.5-a]pyrimidine derivatives of the invention for use as the analgesics are: com- 
pounds of formula (1) wherein Q is cart)onyl and n is 0; compounds wherein Q is cartwnyl, n is 1 , R1 is lower alkyI or 
phenyl, R2 is phenyl having 1 to 3 substituents selected from the group consisting of lower alkoxy and halogen-substituted 
lower alkyI, R3, R4, Rs and R6 are each hydrogen, and A is a single bond; and compounds wherein Q is sulfonyl, n is 0, 
Ri is lower alkyl. R2 is phenyl which may have 1 to 3 halogens. R3, R^. Rs and Rs are each hydrogen, and A is a single 
bond. 

Of these prefened pyrazolo[l ,5-a]pyrimidine derivatives, the following compounds are ntore preferable. 

(1) Compounds wherein W is optionally lower alkyfthio-substituted lower alkyl or optionally phenylthlo-substituted 
phenyl, R2 is phenyl having 1 to 3 substituents selected from the group consisting of lower alkoxy, halogen and 
halogen-substituted lower alkyl. R3 is hydrogen or phenyl. R^ is hydrogen, halogen or phenyl. Rs is hydrogen. R6 Is 
hydrogen or benzoyl having halogen-substituted lower alkyl as a substituent. Q is cart)onyl and A is a single bond: 

(2) compounds wherein R3, R4 and R6 are each hydrogen, n is 0. R^ is n-butyl and R2 is phenyl having either 2 to 
3 lower alkoxy groups or 1 to 2 halogen-substituted lower alkyl groups, or R1 is phenyl and R2 is phenyl having 3 
lower alkoxy groups; and 

(3) compounds wherein R2 Is 2.4-dimethoxyphenyl. 3,4.5-trimethoxyphenyl, 2-trifluoromethylphenyl or 2,5-bis(trif- 
luoromethyl)phenyl. 

Examples of most preferred pyrazolo[1 .5-a]pyrimldine derivatives of the invention are 5-n-butyl-7-(3.4,5-trimethoxy- 
benzoylamino)pyrazolo[1 .5-a]pyrimidlne and 5-n-butyl-7-(2-trifluoromethylbenzoylamino)pyrazolo[1.5-a]pyrimidine. 

The derivatives of formula (1) according to the invention can be produced by various processes. Some exemplary 
processes are schematically shown hereinafter. 
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[Reaction Scheme-1] 
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35 



40 



45 



SO 



55 



OH 



R4a I 



(2) (3) 



R4a 

(4) 



R5 

Halogenation 



X HN (NH) o -H 



R4a 

(5) 



Rte 

(6) 



Y-Q-A-R2 HN (NH) ^-Q-A-R2 



30 (7) 



rIb-^nV^RS 
R4a 
(la) 



wherein R2 R3 n. Q and A are as defined above. R^' is hydrogen JweralMv»rtnich may have W^^^^ 
SyL as a subs«tuent. cyCoalM. thienyl. furyl lower alKer^y.^ " P^-^^'^^^^^^ 

rzreKrc^sr^^^^^ 

''"ri^n^nofit^^^^^^^ 

oxycJSidetrpCJoTs^^^^^^ in S presence of a suitable add acceptor «"2',^^re"i:^^reS^^^^^ 
dKnSine and triettiylamine. Since the said halogenating agents also function as solvents, there is "o "eed to use 
SS^SJrri^tJsTrction but an inert solvent such as benzene, toluene and xylene may be optona^^ 
S aSX is preferably used in an amount of about 1 -10 equivalents relative to the compound (4). The reaction is 

-^rh-L^e^ssx^s^^^^^^ 

rcmDounTfa -mirteatmert requires no solvents and is generally carried out by healing the compound (5) with an 
^aqL^aJrnralSut 100-150-C for about 1-12 hours or treating the compound (5) with an excess of 
hydrazine at about O'C to room temperature for about 5-30 hours. 
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•me compound (6) thus obtained is reacted with acid halide (7) to convert the compound (6) into the compound (1 ) 
of the invention. This reaction can be carried out in a suitable solvent in the presence of an add acceptor. Examples of 
useful solvents are aromatic or aliphatic hydrocartwns such as benzene, toluene, xylene and petroleum ether; chain or 
cyclic ethers such as diethylether. dimethoxyethane. tetrahydrofuran (THF) and 1 .4-dioxane; ketones such as acetone, 
ethylmethylketone and acetophenone; hydrocaitwn halides such as dichloromethane. chloroform, cartjon tetrachloride 
and 1 .2-dichloroethane. Examples of useful add acceptors are tertiary amines such as triethylamine. N.N-diethylaniline. 
N-methylmorpholine. pyridine and 4-methylaminopyridine. 

There is no specific limHation on the amounts of the add halide (7) and the add acceptor relative to the compound 
(6) in this reaction. It is, however, preferable that the acid halide be used in an approximately equimolar proportion and 
10 the acid acceptor in an approximately equimolar to excessive amount The reaction goes to completion at room tem- 
perature to reflux temperature of the solvent in about 0.5-20 hours. 

Compound (60. i.e.. the conpound (6) wherein n=0 can be produced by the process shown in Reaction Scheme-1 . 

[Reaction Scheme-11 



Of + HN-Ncondensati^ V^N-N 

R1»^CH-CN Hj N Y R3 Rla^N^^RS 

(2' ) (3) R*« 



(6' ) 



30 wherein R^°. R3. R*° and R5 are as defined above. ■ ^ . ^ 

The condensation of the nitrite derivative {2') and the compound (3) in this scheme is earned out in an inert solvent 
such as benzene, toluene, xylene, acetic acid and ethanol at room temperature to reflux temperature of the solvent for 
about 2-10 hours. These two compounds are generally used in an approximately equimolar proportion. 
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10 T-C-CH-COZ 



R4b 

R4b 

(8) (9) (10) 



OH OH 
Hydrolysis i Reduction „ Acylatlon 

R4b R4b 

« (11) (12) 



OH X HN(NH)„-H 

RM Halogenatloa ^{l J.^ „ 

35 j^4b R4b R4b 

(13) (14) (15) 



HN(NH)„-H HN(NH),-Q-A-R2 
R5 I ^ R R5 I 

Sllylatlon (7) V^N-N 

'q^nVr^ "rAY^^ 

R4b R*b 
(16) Clb) 



*. « „ B2 n3 R5 y Y A O Z and n are as defined above. is lower alkyi having protected oxo, * is lower alM 

fifi is hvdroaen lower alkyl.phenyl(lower)alkyl or optionally phenylthio-substituted phenyl o., 
^?^nSo7of the impounds (8) and (9) in Reaction Scheme-2 can be earned out .n the same manner as 
the condensation of the compounds (2) and (3) in Reaction Scheme-1^ ^„n„„nH fffl include lower alkyI 

Examples of the lower alkyI having protected oxo and represented by * in the '^^'f^^} 'J^^^ZT^^ 
groiS h^ng t Fleeted o Jthe reJdue of di(lower)alkyl acetal such as dimethylacetal. methylethylacetai. diethyla- 
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cetal. dipropylacetal, dibutylacetal. dipentylacetal and dihexylacetal or the residue of cyclic acetal such as ethylene 
acetal, trimethylene acetal and tetramethylene acetal. 

The sutjsequent hydrolysis of the compound (10) according to Reaction Scheme-2 can be carried out using an 
organic acid such as acetic add. propionic acid and p-toluenesulfbnic add. Of these organic adds, carlxjxylic adds 
such as acetic acid and propionic acid function as solvents. When such a caitxKylic acid is used, no other solvents are 
necessary. Other suitable inert solvents such as benzene, toluene and xylene may be optionally used even when a 
catboxylic add is used as the organic acid. The reaction goes to completion at approximately room temperature to reflux 
temperature of the solvent for about 10-80 hours to provide the compound (11). 

Examples of the lower alkyi having oxo and represented by 4> in the compound (11) include those prepared by 
eliminating protective groups from the corresponding "lower alkyI having protected oxo" and represented by Spedfic 
exanples are formyl. formylmethyl. acetyl. 2-formylethyl. 2-oxopropyl. propionyl. 3-formylpropyl. 3-oxobutyl. 2-oxobutyl. 
butyryl. 4-formylbutyl, 4-oxopentyl. 3-oxopentyl, 2-oxopentyl. valeryl. 5-fbrmylpentyl. 5^)xohexyl, 4-oxohexyl. 3-oxohexyl. 
2-oxohexyl. hexanoyl. and the like. . 

The subsequent reduction of the compound (11) can be carried out using a suitable reducing agent in an inert 
solvent Examples of useful reducing agents are borohydride compounds such as sodium borohydride. potassium boro- 
hydride lithium borohydride. sodium cyanoborohydride and sodium triethylborohydride, and lithium aluminum hydride 
compounds such as lithium aluminum hydride and lithium tributoxyaluminohydride. When a borohydride compound is 
used as the reducing agent, the inert solvent is preferably either an alcohol solvent such as methanol and ethanol or a 
mixed solvent of said alcohol and another solvent such as dichloromethane and diethyl ether. When a lithium aluminum 
hydride conpound is used as the redudng agent the solvent is preferably diethyl ether. THF or like ethers. The reducing 
agent is preferably used in at least approximately equimolar proportion relative to the compound (1 1 ). The reaction goes 
to completion at approximately O'C to room temperature in about 0.5-3 hours. 

Acylation of the compound (1 2) thus obtained can be carried out using an acylating agent in the absence of solvents 
or in an inert solvent such as pyridine, lutidine. N.N-dimethyHormamide (DMF) and N.N-dimethylacetoamide (DMA). 
Exanples of useful acylating agents are add anhydrides such as acetic anhydride, propionic anhydrWe. butyric anhy- 
dride valeric anhydride, hexanoic anhydride and heptanoic anhydride. These are generally used in an amount of 1-10 
equivalents relative to the corrpound (12). In order not to acylate hydroxyl at 7 position of the compound (12). the reaction 
conditions are preferably selected within the ranges of approximately O'C to room temperature and of about 0.5 to 2 hours. 

Halogenation of the compound (13) thus obtained can be carried out in the same manner as the halogenation of 
the compound (4) in Reaction Scheme-1 . 

Convereion of the conpound (1 4) thus obtained to the conpound (1 5) can be carried out under the same conditons 
as in the conversion of the compound (5) to the compound (6) in Reaction Scheme-1. The lower alM having acyloxy 
and represented by L in the compound (1 4) is hydrolyzed to form hydroxy(lower)alkyl by this reaction. 

Silylation of the compound (1 5) thus obtained can be caried out using halotrialkylsilane in the presence of an aad 
acceptor in a suitable inert solvent sudh as THF and dichloromethane. Examples of useful acid acceptors are sodium 
carbonate, potassium carbonate, triethylamine and N.N-dimethylaminopyridine. Examples of useful halotrialkylsilane 
are chlorotrimethylsilane, chlorotriethylsilane, chlorotripropylsilane, chlorotributylsilane and chlorobutyldiethylsilane. 
These are normally used in an approximately equimolar to excessive amount relative to the compound (15). The reaction 
goes to completion at approximately room temperature in about 5-30 hours. 

Lastly the compound (16) thus obtained is reacted with acid halide (7) to provide the desired compound (lb) of the 
invention. This reaction can be carried out in the same manner as the reaction using acid halide (7) in Reaction &heme- 
1. The substituent Q at position 5 of the compound (16) can be easily converted to the corresponding R group 
(hydroxy(lower)alkyl) by this reaction or the subsequent hydrolysis. 
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[Reaction Scheme-31 



II I 

TF-C-OZ + R5-CH2-CN ^V-C-CH-CN 



(17) (18) 



(2' ) 



HN— N 



IS 



N T 



R3 NH 



IN 02 



R4a R5 

(3) r Hydrolysis 

^ '^m\A ^ 

Condensation ^ ^ T R3 

R4a 

(19) 



25 



30 



Vn-n ^ /n-n 



:^nV^R3 ^ R1c^nV^R3 



RlC 

(20) 



R4a R** 



35 (IC) 



40 



45 



Wherein FP R3 R*" RS X. Y. Z. Q. A. n and * are as defined above and R^" is lower allqrt having oxa 

Te^Son Of "the compound (17) and the nitrile derivative (18) in Reaction Scheme-3 can becarned ou^ .n an 
inert^v;"irasDMFZAanddimethy.suHoxide(DMSO)^^ 

notassium hvdride The nitrile derivative (18) and the Isase are preferably used in an amount of 1 to an excessive equiv 
SS"Sve'^teJJ^und(17)re^^^ 

^^^''lii^suSs'Suent condensation of the compounds (2") and (3) can be carried out in the same manner as the con- 

'XX'TrS'c^mS^'osj^n be carried 0^^ 

tZ reaction of the compounds (20) and (7) can be carried out in the same manner as the reaction in Reaction 

Scheme-1 . 



50 



55 
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[Reaction Scheme-4] 



10 



25 



30 



35 



Halogenation 

R2 -A-Q-OH > R2 -A-Q-Y 

(21) (7) 



wherein R2, A, Q and Y are as defined above. 

As shown in Reaction Scheme-4, add halide (7) to be used in Reaction Schemes-1, 2 and 3 can be prepared by 
15 halogenating the compound (21). The halogenation can be carried out by a conventional method. For example, the 
compound (21) is reacted with a halogenating agent such as thionyl chloride and thionyl bromide in the absence of 
solvents or in an inert solvent such as chloroform and diethylether. In this method, an excess of the halogenating agent 
is generally used. The reaction can be earned out at approximately room temperature to ISO^'C for about 0.5-5 hours. 

20 [Reaction Scheme-5] 



50 



HN (NH) ^ C-A-R2 HN (NH) „ -C-A-R2 

I Halogenation ^ i 

>N^R3 R A 



(Id) 



^R3 
R4C 

(1 e) 



wherein R2, R3, R5, A and n are as defined above. R^*^ is hydrogen, lower alkyi which may have lower alkyoxy or lower 
40 aikylthio as a substituert. cycloalkyl. thienyl, furyl. or phenyl which may have 1 -3 substituents selected from the grojp 
consisting of lower alkyI, lower alkoxy. phenylthio and halogen. R^^ and Rs may conjointly form lower alkylene and R^ 
is halogen. 

The halogenation of the compound (1d) in Reaction Scheme-5 can be carried out using a halogenating agent such 
as N-bromosucdnimide (NBS) and N-chlorosuccinimide (NCS) in an inert solvent such as benzene, carbon tetrachloride 
45 and chloroform. The halogenating agent is nornrwlly used In an amount of 1 equivalent to a slightly excessive amount 
relative to the compound (Id). The reaction can be carried out at approximately room temperature to reflux temperature 
of the solvent for 0.5-5 hours. 
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10 



IS 



20 



SB 



30 



0 

R6a 



HN-C-A-R2a N-C-A-R2a 

R5 I + R6a-Y ^ R5 I 

Y^N-N (2 2) [ 



Rle 



^R3 



R4 R* 
(If) (Ig) 

wherein R3 R4 Rs and Y are as defined above. R^* is hydrogen Jo«eralkylwWchrmyha>«thienylJowerall^J^^ 

or"«^^ as an substituent. cycloalkyl. thienyl. furyl. lower alkenyl. or phenyl whkd. may have 1-3 subsWuente 

the group consisting of lower all^jower alkDxy. phenylthio and halogea 

kJLeTalkylene R^ is naphthyl. cycloalkyl. furyl, thienyl. optionally halogen-substituted pyndyl. optionally halogen-sub- 

SS^phenoxy or phenyl Jhich may have 1-3 substrtuents selected from the group consisting oj lower alkyi la«er 

Stoxy. halogea nitro. hJogen-subsCtuted lower aikyl. halogen-substituted lower alkoxy. ^^if^^^^^ Pj«- 

nyl(lSier)aHixy. cyano. lower alkanoyloxy. phenyl and. ^^'^^)^''°^^^^'^^ 
n^Oowerialkyl. or benzoyl havingl^substituentsselecledfromthegroupconsisbngoflw^^ 

'"^rSn'Se-e, the compound (1f) is reacted with the compound (22) in an "^^-l^i" I^^IITmI? 
a base to provide the compound (1g). When R^" is a phenyl(lower)alkyl. suitable inert ^olvente are DMF. DMA^MSa 
^fnd suitable bases are sodium hydride, potassium hydride, etc. When R^a is a benzoyl ^av-ng -3 sub^ente 
Seeled from the group consisting of lower alkoxy. halogen-substituted lower alkyi and halogen, sutebleinert sdvente 
Se *toroform. di?hior^Knethane. etc. and suitable bases are triethylamine. N.N^limethy aniline, etc ^^^^^^ 
(22) is normally used in an amount of 1 to a slightly excessive equivalent. The base is preferably used in an amount of 
1 to an excessive equivalent. The reaction is carried out at approximately 0-C to room temperature for 3-30 hours. 
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[Reaction Scheme-7] 
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10 



IS 



20 



X 

R4a 

(5) 



R6b-NH2 
(2 3) 



R6b 

"n-h 

R5 1 



^ IN — IN 

^nVr3 
R4a 

(2 4) 



R6b 



25 



^N-Q-A-R2 
Y-Q-A-R2 R5 I 

(7) Y^N-N 

^ Rla-^N 

R4a 



(Ih) 



30 wherein R^*, R2. R3, R^. Rs. X, Y. Q and A are as defined above and R^" is lower allqrl or phenyl(lower)aiM- 

The reaction of the compounds (5) and (23) in Reaction Scheme-7 is carried out in an inert solvent such as methanol 
and ethanol in the presence of an acid acceptor such as sodium hydrogen carbonate, sodium carbonate and potassium 
caitwnate at reflux temperature of the solvent for about 1-5 hours. 

The reaction of the compounds (24) and (7) can be earned out in the same manner as the corresponding reaction 
35 in Reaction Scheme-1 , thus giving the compound (1h). 



[Reaction Scheme-8] 



40 



45 



0 0 «c 0 

II II II 

NHj Y-C-R2b HN-C-R2b N-C-R2b 



R5 I (2 6) 1 + Jl 

RleJ^NV^R3 Rle^NV^R3 Rle^NV^RS 



so 



R4a 

(2 5) 



R4a 

(1 i) 



R4a 

(1 j) 



wherein W", Rs. R*». Rs and Y are as defined above, R* is phenyl having 1-3 substituents selected from the group 
consisting of lower alkoxy. halogen, halogen-substituted lower alkyi and R®" is benzoyl having 1 to 3 substituents selected 
from the group consisting of lower alkoxy. halogen-substituted lower alM arid halogen. 
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(1i) by this reaction. ^ nharmaceutically acceptable acid addition salts, which are also 

The conpounds of the invention can be torrnedirtop^^^^ 

included among the con^unds '■^^Jj"; ^^^^^^^ as oxalic acW. fumaric acld^ m^eic add. 

hydrochloric add. hydrobromic acid and sulfuric acid ana « oerformed by conventional methods. 

titaric acid and citric acid. The reaction torforming^"* J conventional separation and puri- 

s»,«,S o««. Such optic*!, .<*« a^^^ 

espedally analgesics. .^»„.«w««irriBre include conventional diluents or exdpients such as f Biers. 

..sr^s^hrrsT^^^^^ 
° "^n^rrdCrm^s^s^^^^^^^ 

totheintendedmedicaltreatmentj-yp.^ ^r^^^^ 

ules. capsules, suppositories, ir^ections (solutions. ^"^""""^'fT^.^^^^ exdpients such as lactose, sucrose, 
T?S^tablets can be molded using P*'^^'^^"*^"^ 
.5 sodium chlorde. glucose, urea, starch ««lc.um carbon^ solution car- 

phate. binders such as water. P^*^""!,^^^^ 

Eoxymethyl cellulose, hydroxypropyl f "'^V^^j' ^'^^''^.^^ cellulose, dry starch, sodium 

cartwxymethyl cellulose, caldum cart)0xymjyl '^^^^l^^r^^^Jca^Xe.SiirteaarAs^ciyaspay- 
alginaTagar powder, laminaran P^^^^.^;"";^^^^;^'^^^^^ disintegration inhtoitors such ^ 

30 o^ethylene sorbitan fatty add ester «f '"^'^^^^^^ as quaternary ammonium b«e and 

sucrose, stearin, cacao butter and ^'^^^f^^'^^^^I'^^^s such as starch, lactose, kaolin, bentomte 
sodium lauryl sulfate, humectants such «^ ^'y^-StrSarSS 

and colloidal silidc add . and lubricants such as P"';'^^^^^^""^ed tablets, gelatin-coated tablets, enteric tab- 
„ higher ateohols or Iheir esters. 9alalln.samis,|«|S^^ 

Zr^S CSlir 'ilUSr'cZ:.^ --r. ^rs, ^ ar,es..«.. 

a<Med. ^ . ..^^ sweeteners, or other pharmaceutical compositions may 

Tl>«is-»sP««i=«'«»«<"°"*''l'™t^r^ sex or o»e. condiHor* se«rity ol 
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islered. The injections are intravenously administered singly or In admixture with a conventional infusion such as glucose 
and amino acid, and optionally administered singly by the intramuscular, intradermal, subcutaneous or intraperitoneal 
route. The suppositories are intrarectally administered. 

The dosage of the pharmaceutical conrposition is suitably selected according to the administration method, patient's 
age. sex or other conditions, severity of disease, etc. The dosage of the compound of the invention as the active ingredient 
is preferably about 0.5-20 mg per kg body weight a day and this amount can be administered once or in 2-4 divided doses. 

BEST MODE FOR PRACTICING THE INVENTION 

Preparation examples for starting compounds to produce compounds of the invention are given below as Reference 
Exarrples. and preparation examples for compounds of the invention are given below as Examples to clarify the present 
invention in more detail. 



Reference Exanrple 1 



Prpparation of 7-amino-5-n-butviDvrazolori.5-alPvrimidine 



Step(1) 

A solution of 1 00 g of 3-aminopyrazole and 1 90 g of methyl 3-oxoheptanoate in 1 20 ml of toluene was ref luxed with 
heating at lOO'^C for 3 hours and then cooled. Toluene was distilled off under reduced pressure and diethyl ether was 
added to the residue. The crystals precipitated were collected and washed with diethyl ether and acetonitrile to provide 
184 g of 5-n-butyl-7-hydroxypyrazolo[1 ,5-a]pyrimidine as colorless crystals. 

Step (2) 

Phosphorus oxychloride (80 ml) and triethylamine (44 ml) were added to a toluene suspension (400 ml) containing 
40 g of the crystals obtained in step (1). The reaction mixture was refluxed with heating for 4 hours. After completion of 
the reaction, the reaction mixture was concentrated under reduced pressure and the residue was poured into ice water. 
The mixture was neutralized with sodium acetate and extracted with ethyl acetate. The organic layer was collected, 
washed with a saturated saline solution, dried over anhydrous sodium sulfate and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography (eluent: ethyl acetate:n-hexane=1:9) to provide 41 g of 
5-n-butyl-7-chloropyrazolo[1.5-a]pyrimidine as a light yellow oily compound. 

Step (3) 

The compound prepared in the above step (2) (21 g) and 25% aqueous ammonia (100 ml) were enclosed in a 
stainless steel sealed tube, heated at 1 1 0**C for 1 2 hours and cooled. The crystals precipitated were collected by filtration, 
washed with water and recrystallized from chloroform-n-hexane to provide 18.4 g of 7-amino-5-n-butylpyrazolo[1 ,5- 
a]pyrimidine as colorless crystals (melting point: 124-126'C). 

The following compounds were prepared in the same manner as above. 

(1) 7-Amino-5-ethylpyrazolo[1.5-a]pyrimidine (melting point: 175-177'»C, recrystallization solvent: ethyl acetate-n- 
hexane) 

(2) 7-Amino-5-n-propylpyrazolo[1.5-a]pyrimidine (melting point: 138-140*»C. recrystallization solvent: ethyl acetate- 
n-hexane) 

(3) 7-Amino-5-cyclopropylpyrazolo[1 .5-a]pyrimidine (melting point: 206-209°C. recrystallization solvent: chlorofbrm- 
n-hexane) 

(4) 7-Amino-5-n-pentylpyrazolo[1,5-a]pyrimidine (melting point: 125-126*0. recrystallization solvent: ethyl acetate- 
n-hexane) 

(5) 7-Amino-5-phenylpyrazolo[1.5-a]pyrimidine (melting point: 207-209*0. recrystallization solvent: ethyl acetate-n- 
hexane) 

(6) 7-Amino-5-(4-methoxyphenyl)pyrazoIo[1 .5-a]pyrimidine (melting point: 194-196*0, recrystallization solvent: eth- 
anol-n-hexane) 

(7) 7-Amino-5-(2-thienyl)pyrazoloI1,5-a]pyrimidine (melting point: 227-229*0, recrystallization solvent: ethanol-n- 
hexane) 

(8) 7-Amino-5-(3-thienyl)pyrazoIo[1,5-a]pyrimidine (melting point: 203-205*0, recrystallization solvent: ethanol-n- 
hexane) 
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(9) 7.Amino-5-methylpyra20loI1.5-a]pyrimidine (melting point: 220-222»C. recrystailization solvent: chloroform-n- 
hexane) 

(10) 7-Amino-5-n-butyl-2-methyiRyrazolo[1 .5^]pyrimidine (melting point: 176-178'C. recrystailization solvent: chlo- 

roform-n-hexane) ^ ,,. ^ ■ , 

(11) 7-Amino-5-(2.4Klimethylphenyl)pyrazolo[1.5-a]pyrimidine (melting point: 168-1 70«C. recrystallizaton solvent: 

chloroform-n-hexane) 

(12) 7-Amino-5-(3.Sdimethylphenyl)pyrazoloI1.5-a]pyrimidine (melting point: 180-182«C. recrystailizahon solvent. 

ethanol-n-hexane) ^ „. ^ , . 

(13) 7-Amino-5-(2-methoxyphenyl)pyrazolo[1.5-a]pyrimidine (melting point: 201-203'C. recrystailization solvent: 

ethanol-n-hexane) _ _^„. ^ ^ ^ 

(14) 7.Amino-5-(3-methoxyphenyl)pyrazoloI1.5-a]pyrimidine (melting point: 195-197»C. recrystallizaton solvent: 

fl5?7°AlllinoSH[?^ (•"e'*'"9 P^""*' 198-200'C. recrystailization sol- 

vent: ethanol-n-hexane) ^ „ k ^ „ui«- 

(16) 7-Amino-5-(2-chlorophenyl)pyrazolo[1,5-a]pyrimidine (melting point: 208-210»C. recrystallizaton solvent, chlo- 
roform-n-hexane) ,. . . _^ u. 1 

(17) 7-Amino-5-(2-furyl)pyrazoloI1.5-a]pyrimidine (melting point: 204-206'C. recrystailization solvent: ethanol-n- 

h 6X3 no) 

(18) 7-Amino-5-(3-furyl)pyrazolo[1.5-alpyrimidine (melting point: 208-21 0'C. recrystailization solvent: ethanol-n- 

0^7-Amino-5-(2-thienylmethyi)pyrazolo[l.^^^ (melting point: 188-190«C. recrystailization solvent: eth- 

f2oT7""Al5no^^^^ .5-a]pyrimidine (mefting point: 207-209^C. recrystailization solvent: 

ethanol-n-hexane) 

The following compounds were also prepared in the same manner as above. 

(21) 7-Amino-5-(3-butenyOpyrazolo[1 .S-aJpyrimidine 

(22) 7-Amino-5-ethoxymethylpyra2o!o[1 .5-a]pyrimidine 

(23) 7-Amino-5-(2-methylphenyl)pyrazolo[1 ,5-a]pyrimidine 

(24) 7-Amino-5-(3-methylphenyl)pyrazolo[1 .5-a]pyrimidine 

(25) 7-Amino-5-(4-methyIphenyl)pyra20lo[1 ,5-a]pyrimidine 

(26) 7-Amino-5-(3<hlorophenyf)pyra20lo[1 ,5-a]pyrimidine 

(27) 7-Amino-5-(4-chlorophenyl)pyrazolo[1 .5-a]pyrimidine 

(28) 7-Aminopyrazolo[1,5-a]pyrimidine 

(29) 7-Amino-5-n.butyi-3-ethoxycart)onyl-2-methyIpyra20lo[1.5-alpyrimidine (melting point: 178-180'C. recrystaili- 
zation solvent: methylene chloride-n-hexane) 

(30) 7-Amino-2,5Hji-n-butyl-3-methylpyrazoio[1.5-a]pyrimidine (melting point: 123-125^0. recrystallizaton solvent: 

diethyl ether-n-hexane) ^ ...... , ^ u^j 

(31 ) 7-Amino-5-n-butyl-2-phenylpyrazolo[1 .5-a]pyrimidine (melting point: 206-208«C, recrystailization solvent: ethyl 

acetate-n-hexane) ^ „. ^. , 

(32) 7-Amino-3-benzy|.5-n-butyl-2-phenylpyrazolo[1.5-a]pyrimidine (melting point: 106-108«C. recrystailization sol- 
vent: chloroform-n-hexane) , .oft^^^oP 

(33) 7-Amino-5-n-butyl-2-phenyl-3-I4-(phenylthio)phenyllpyrazolo[1.5-a]pyrimidine (melting point: 139-141 u. 

recrystailization solvent: diethyl ether-n-hexane) 

(34) 7-Amino-3.5-di-n-butylpyrazolo[1 ,5-alpyrimidine (melting point: 58-60'C. recrystailization solvent: ethyl acetate- 
n-hexane) ^ ... . ^ ^ I 

(35) 7-Amino-5-n^3Lityl-3-phenylpyrazoto[1 .5-a]pyrimidine (melting point: 1 13-1 15»C. recrystailization solvent: ethyl 

acetate-n-hexane) 

(36) 7-Amino-5-[(ethylthio)methyOpyra2olo[1.5-a]pyriniidine (melting point: 109-111'C. recrystailization solvent: 

chlorolorm-n-hexane) . „■ ^ u 

(37) 7-Amino-5-[2-(methylthio)ettiyl]pyrazolo[1 ,5-a]pyrimidine (melting point: 77-79»C. recrystallizaton solvent: ethyl 

acetate-n-hexane) ^ „. ■ . .. 

(38) 7-Amino-5-[4-(phenyfthio)phenynpyrazolo[1 .5-a]pyrimidine (melting point: 182-184»C. reaystallization solvent: 

chlorotorm-dietiiyl ether) . „. ^ i. _ 

(39) 9-Amino-5.6.7.8-telrahydropyrazolo[5.1 -blquinazoline (melting point: 230-233'C. recrystallizaton solvent, ethyl 

acetate-n-hexane) „ . ... ^ u ^ 

(40) 7-Amlno-2,5-di-n-butylpyrazolo[1.5-a]pyrimidine (melting point: 105-107«C. recrystallizaton solvent: diethyl 

ether-n-hexane) 
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Reference Exanple 2 

Preparation of S-n-butvl-T-hv drazinoDvrazolori.S-alPvrimidine 

Hydrazine monohydrate (50 ml) was slowly added dropwise to 21 .0 g of 5-n-butyl-7-chloropyrazolo[1 ,5-a]pyrimidine 
prepared in step (2) of Reference Example 1 at room temperature and stin-ed at room tenrperature for 10 hours. After 
completion of the reaction, the crystals precipitated were collected, washed with water and recrystallized from chloroform- 
n-hexane to provide 12.6 g of the object compound as colorless crystals (melting point: 126-129*C). 

7-Hydrazino-5-phenylpyrazoio[1 .5-a]pyrimidine was prepared in the same nnanner as above. 

Reference Exanrple 3 

Preparation of 7-amino-5-(3-oxobutvltovr a2Qlori.5-alDvrimidine 

An acetonitrile solution (10 ml) containing 5.0 g of methyl 2-methyl-1 ,3-diaxolane-2-propionate was added dropwise 
to 1 0 ml of a DMF suspension containing 2.3 g of 60% sodium hydride, and stirred at room temperature for 4 hours. The 
reaction mixture was poured into ice water, acidified with a saturated citric acid solution and extracted with ethyl acetate. 
The organic layer was washed with water and a saturated saline solution and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography (eluent: n-hexane:ethyl acetate=3:2) to provide 3.0 g of 
2-methyl-pK)xo-1 ,3-dioxolane-2-pentanenitrile as oil. 

Subsequently, a toluene solution (1 .6 ml) containing 3.0 g of the compound thus obtained and 1 .4 g of 3-aminopyra- 
zole was stirred at 1 15'C for 10 hours. The reaction mixture was concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography (eluent: chloroform:methanol=20: 1 ) and recrystallized from chloroform- 
n-hexane to provide 2.1 g of 7-amino-5-[2-(2-methyl-1 .3-dioxolane-2-yl)ethyl]pyrazolo[1 .5-a]pyrimidine as colorless crys- 
tals. _ 

Then 1,0 g of the crystals thus obtained were dissolved in 500 ml of acetic acid-water (4:1) and stirred at 80*C 
overnight. After completion of the reaction, the reaction mixture was concentrated under reduced pressure. The remain- 
ing acetic add-water was azeotropically distilled off with benzene. The residue was recrystallized from ethanol-n-hexane 
to provide 0.7 g of the title object compound as colorless aystals. 

Melting point: 164-166*C. recrystallization solvent: ethanol-n-hexane 

Reference Exannple 4 

Preparation of 7-amino-5-n -bLjtvl-6-methvlPvrazolori.5-a1PYrimidine 

A toluene solution (2.5 ml) containing 1 .8 g of 3-aminopyrazole and 3 g of 2-methyl-3-oxoheptanenitrile was heated 
at IIS'^C for 3.5 hours. Toluene was distilled off under reduced pressure and the residue was recrystallized from ethyl 
acetate and washed with diethyl ether to provide 2.4 g of the title o^ect connpound as colorless aystals. 

Melting point: 153-155**C, recrystallization solvent: ethyl acetate 

Example 1 

Preparation of 5-n-butvl-7-f3.4.5-trimethoxvb enzQvlamino)nvrazolori .S-alPVrimidine 

7-Amino-5-n-butyipyrazoloI1 ,5-a]pyrimidine (1 .90 g) and pyridine (20 ml) weredissolved in 20 ml of dry dichlorometh- 
ane. A dry dichloromethane solution (10 ml) containing 2.6 g of 3,4,5-trimethoxybenzoyl chloride was slowly added 
dropwise thereto and stirred at room temperature for 1 0 hours. After addition of 50 ml of a 1 0% aqueous sodium hydrogen 
cartwnate solution, the reaction n^xture was extracted with chloroform. The organic layer was collected, washed with 
10% aqueous hydrochloric acid and water, dried over anhydrous sodium sulfate and concentrated under reduced pres- 
sure. The residue was purified by silica gel column chromatography (eluent: ethyl acetate:n-hexane=1 2) and recrystal- 
lized from diethyl ether-n-hexane to provide 2.4 g of the object compound as colorless crystals. Table 1 shows the 
structure and melting point of the compound obtained. 

Examples 2-46 

The corrpounds set forth in Table 1 were prepared in the same manner as in Example 1 . The structures and melting 
points of the compounds are also shown in Table 1 . As to the oily compounds, data on the results of 1 H-NMR analysis 
are shown. 
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Exanvles 47-99 

The compoundsset forth in Table2were prepared in the same manner as in ExanMel^ 
pointe^^mecompounds are also sho«n in Table 2. As to the oily compounds, data on the results of i H-NMR analysis 
are shown. 

Example 100 

Pr«.n«B.ti»n of 5 .f?.hyH,nwh.iMV7.ffl 4 ■S-trime1hOXVt?enroylqmipQ)pyrazplQf 1 , $-alPlffimidin9 

ro 

Stepd) 

A toluene solution (2 ml) containing 0.90 g of 3-aminopyrazole and 1.90 g of methyl 2-methyl-^o-1.3^ioxolane- 

2 valeS e^s^e^Sxi w^^^^ 
,5 DiX^r^S^ltoiier Jue. The crystals predpHated were colleded and washed v«md.ethyle^^^ 

?Sgo77^h;!^*[2-(2-methy|.1.3-dioxolane-2-yl)^^^^ 
Step (2) 

Th« crvstals thus obtained (2 2 g) were dissolved in 500 ml of acetic add-water (4:1) and stirred at 50«C for 3 days. 
STaSlSrazeSSrdi^^^ 

1 1 .0 g of 7-hydraxy-5-(3-aicobutyl)pyrazolo[1 .5-a]pyrimidine as colorless aystals. 
25 Step (3) 

The crvslals obtained in step (2) (5.7 g) were dissolved in 120 ml of methanol. Sodium borohydride (0.53 g) 
add^urSeS-cSgan^i^edU6'cS2hoursAtt^^ 

brafdinTd'Sa^eousM^^ 
waS«jSSat^Sr?ed Resolution, dried 

?hf rfsS ^^S^lized from ethanol-n-hexane to pro>«de 4.16 g of 7-hydroxy-5-(3-hydroxybutyOpyra.oloI1 .5- 
a]pyrimidine as colorless crystals. 



30 



35 



Step (4) 

The crvslals obtained in step (3) (4.16 g) were dissolved in 40 ml of acetic anhydride and 40 ml <*« Pyjdine and 
stirr^atrSerJlrL^refor3?^^^^^^^ 

Si p^Su^Tnd the residue was recrystallized from methanol-diethyl ether to provde 4.2 g of 5-(3-acetoxybutyl)- 

7-hydroxypyra2o!o[1 ,5-a]pyrimidine as colorless crystals. 



40 



Step (5) 



45 



Phosphorus oxychloride (6.4 mQ and triethylamine (3.5 ml) were added to 40 ml of a toluene suspension wrtain^g 
4 2 a SSS^^ned in step (4). and the mixture was refluxed with heating for 6 hours. Atter completon of the 
ia^ion*her^S"n^u^ 

mS^^rwas n^alized with sodium acetate and extracted with ethyl acetate. The organic layer was collected, washed 
sI^S^^Tnfi^dried over anhydrous sodium suHate and concentrated ""der reduced P'^ure. "me 
SdueW^ifSl by silica gel column chromatography (eluent: ethyl acetate:n-hexane=4:1) to provide 4.3 g of 5-(3- 
acetoxybutyl)-7-chloropyrazolo[1 ,5-a]pyrimidine as a light yellow oily compound. 



so 



Step (6) 



55 



Th« n«mnn..nd nreoared in steo (5) (4 3 fl) and 25% aqueous ammonia (50 ml) were enclosed in a stainless steel 
sealS turS^Sl'^Ts^ 0^^^ allowed to'cool. The aystals precipteted were collected by ^Itr^o"; 

^1d ^h vSS^a«l dried to provide 3.2 g of 7-amino-5-(3-hydroxybutyl)pyrazolo[l.5-a]pyrim.dme as light yellow 



crystals. 
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Step (7) 

Triethylamine (400 jil) and chlorotrimethylsilane (680 nO were added to 5 ml of a THF solution containing 500 mg 
of the crystals obtained in step (6). and the mixture was stirred at room temperature for 12 hours. After completion of 
the reaction, a saturated aqueous NaHCOa solution was added and the reaction mixture was extracted with dichi - 
romethane. The organic layer was collected, washed with water and a saturated saline solution, dried over anhydrous 
sodium sulfate and concentrated under reduced pressure. n-Hexane was added to the residue. The crystals precipitated 
were collected by filtration to provide 520 mg of 7-amino-5-(3-trimethylsilyloxybutyl)pyrazoloI1 .5-a]pynmidine as color- 
less crystals. 

ai? (9H, 8) J .S (SH^d J=5.9). 1 .8-1 .9 (2H. m). 2.6-2.9 (2H. m). 3.8-3.9 (1 H. m). 5.61 (2H. brs). 5.99 (1 H, s). 6.41 (1 H. 
d. J=2.0), 7.99(1 H, d.Jo2.0) 



Step (8) 



A dry dichloromethane solution (5 ml) containing 650 mg of 3.4.5-trimethoxybenzoyl chloride was slowly added 
dropwise to 5 ml of a pyridine solution containing 520 mg of the crystals obtained in step (7). and stirred at room tem- 
perature for 2 hours. After completion of the reaction, a saturated aqueous NaHCOa solution was added and the reaction 
mixture was extracted with dichloromethane. Theorganic layer wascollected and washed withalNaqueoushydrochlow 

acid until the pH of the water layer became about 1 . TTie organic layer was allowed to stand for 2 hours, washed vnth 
water and a saturated saline solution, dried over anhydrous sodium sulfate and concentrated under reduced pressure. 
The residue was recrystallized from dichloromethane-n-hexane to provide 480 mg of the object compound as colorless 
crystals. Table 2 shows the structure and melting point of the compound obtained. 



Examples 101 and 102 

The compounds set forth in Table 2 were prepared in the same manner as in Example 100. The structures and 
melting points of the compounds are also shown in Table 2. 

Example 103 

PrftrHfation of R-n.hiitvl-3-chloro.2-methvl-7-r a A .s-trimethoxvhRnzovlaminQ)pvra20ltf 1 . g-alpyrimidine 

5-n-Butyl-2-methyl-7-(3.4,5-trimethoxyben2oylamino)pyrazolo[1 .5-a]pyrimidine (the compound of Example 53; 0.78 
g) was dissolved in 10 ml of chloroform. After addition of 0.28 g of NCS. the mixture was refluxed with heating for 1 hour 
and allowed to cool. After addition of some water, the reaction nrnxture was extracted with chloroform. The organic layer 
was collected, dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography (eluent: ethyl acetate:n-hexane=1 :2) and recrystallized from ethand-n-hexane to 
provide 0.61 g of the object compound as colorless crystals. Table 3 shows the structure and melting point of the com- 
pound obtained. 



Examples 104-106 

The compounds set forth in Table 3 were prepared in the same manner as in Example 103. The structures and 
melting points of the compounds are also shown in Table 3. 

Examples 107-128 

The conpounds set forth in Table 4 were prepared in the same manner as in Example 1 . The structures and melting 
points of the compounds are also shown In Table 4. 



Example 129 

Pr««aration of 5-n.bLjtvl-7.fN-m e thvl-N.f3.4.S-trimflthnwbenzovltominolDvrazQlQri .S-alPYrimidine 
5-n-Butyl-7-chloropyra20lo[l,5-alpyrimidine (the compound prepared in step (2) of Reference Example 1: 8.60 g). 
sodium hydrogen carbonate (3.44 g) and 40% methylamine (3.18 g) were added to 50 ml of ethanol and heated at 1 20»C 
for 2 hours. After completion of the reaction, ethanol was distilled off under reduced pressure. After additon of some 
water the residue was extracted with ethyl acetate. The organic layer was collected, dried over anhydrous sodium sulfate 
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10 



and concentraled under reduced pressure. The residue was purified by silica gel column chromatography (eluent: ethyl 
acetate n-hexane=1 :2) to provide 2.33 g of 5-n-butyl-7-methylaminopyia2olol1 .5-alpynmidine as crystals. 

■me object compound was prepared using the ayslals thus obtained and 3.4.5-trimethoxybenzoyl chloride in the 
same manner as in Example 1 . The structure and melting point of the compound obtained are shown in Table 5. 

Example 130 

The compound set forth in Table 5 was prepared in the same manner as in Example 129. The structure and melting 
point of the compound are also shown in Table 5. 

Example 131 

pr^r.^^inn ^ s.n^mvl-7-fN N.hifif3.4.5-tri m «*thnyvhenzov»amino1pvrazplof1 . g-^lPYrimldine 

15 The compound prepared in Example 1 (1.92 g) and triethylamine (1.02 g) were dissolved In 10 ml of chlorofom A 
chloSSrmS^ (lOml) containing 1.28 g of 3.4.5.trimethoxybenzoyl chloride was added to the solution at room 
SS^^^^^ea^S^emL/e^ 

S was washed with dilute aqueous hydrochloric add. dried over anhydrous sodium sulfate and concentrated. The 
r^duTiaTSrVj rsilica gel colum^romatography (eluent: ethyl acetate:n.hecane=.1 :2) and reaystallized from 
20 ethyl aoetate^i-hexane to provide 1 .10 g of the object compound as cdoriess crystals. 
The structure and melting point of the compound obtained are shown in Table 5. 

Example 132 

25 prpparation of s-n.hiitvl-7.rN.N-b is (9-<^hlnroben20vl^aminolPvrazQlori . S-alPyrimidine 

The former fractions obtained by silica gel column chromatography in Example ^were purified by 9^"™' 
chromatography again (eluent: dichloromethane). and recrystallized to provide the object compound as colorless crys- 
tals. Table 5 shows the structure and melting point of the compound obtained. 

30 

Examples 133-134 

The former fractions obtained by silica gel column chromatographyin Examples 32 and 52 weretreat^^ 
manner as in Example 132. thus giving the compounds shown in Table 5. The structures and melting points of the 

" '"Teto^m'^SJ^^Sn^^^^^^^ 
same compound as in Example 131. 



40 



45 



50 



55 
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Table 1 
NH C - A- R2 



Me : methyl group, Et : ethyl group, nPr : n-propyl group. 
nBu : n-butyl group. nPe : n-pentyl group, Ph : phenyl group 



Example 
Na 


n 1 

Ri 


D 9 


A 

A 


Melting point (^) 
(Recrystallization solvent) 


1 


nBu 


_^0M e 
>-OMe 


Single- 
bond 


12 7-129 

(Diethyl ether-n-hexane) 


2 


nBu 


P h 


Single- 
bond 


8 3-8 5 

(Ethyl acetate-n-bexane) 


3 


nBu 




Single- 
bond 


10 2-104 
(n-Hexane) 


4 


nBu 




Single- 
bond 


9 4-9 5 
( n-Hexane ) 


5 


nBu 




Single- 
bond 


8 3-8 4 
( n ~ H ex an e ) 


6 


nBu 


-<0^^ (Me)3 


Single- 
bond 


IH-NMR (CDC^3 ) 
0.97(3H.t. J-7.3), l,37(9H.s), 
1.4-1.5(2H.n), 1.7-1.9(2H,o). 
2,86(2H,t. J-7.B), 6.57(lH,d, J- 
2.3), 7.58(lH.d.J-8.7), 7.77 
(IH.s). 7.97(lH,d.J-8.7) , 8.03 
(lH.d.J-2.3), lO.O(lH.brs) 


7 


nBu 




Single- 
bond 


8 2-8 4 
(n-Hexane) 


8 


nBu 




Single- 
bond 


4 9-5 1 
(n-Hexane) 
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Table 1 < contlnu d) 



5 


Example 
Na 


Ri 


R2 


A 


M Itlng point (tl) 
(R crystallizati n s Iv nt) 


10 


9 


n B u 




Single- 
boad 


10 8^109 
( n-Hexane) 




1 0 


n B u 


M e 0^— r^OM e 


Single- 
bond 


12 9-132 
( n*Hexane) 


15 


1 1 


n B u 


, — ^OM c 
-^>-OMe 


Single- 
bond 


14 3-144 

(Diethyl ether-n-hexane) 


20 


1 2 


n B u 


M e 0 ■^r=v 
M e O 


Single- 
bond 


10 1-10 3 

(Diethyl ether-n-hexane) 


25 


1 3 


n B u 


u ivi e 


Single- 
bond 


9 2-9 4 

(Diethyl ether-n-hexane) 




1 4 


n B u 


M e 0 -^_^0M e 


Single- 
bond 


115-117 

(Ethyl acetate-n-hexane) 


30 


1 5 


E t 


M e 


Single- 
bond 


14 1-14 3 

(Ethyl acetate-n-hexane) 


35 


1 6 


n P r 


— -<-0M e 


Single- 
bond 


119-121 

(Diethyl ether-n-hexane) 




1 7 




, — ^OM e 
^^^OM e 


Single- 
bond 


19 8-201 

(Ethyl acetate-n-hexane) 


40 


1 8 


n P e 


, ^-OM e 

^^^OM e 


Single- 
bond 


116-118 
( n-Hexane) 


45 


1 9 


P h 


, — <-0M e 
^^-^OM e 


Single 
bond 


■ 18 5-187 

(Ethyl acetate-n-hexane) 



50 
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Table 1 ( c ntlnued) 



Exanple 
Na 


Ri 


R2 


A 


Melting point (1C) 
(Recrystallization solvent) 


2 0 


n B u 


-\_J-OE t 
^^-^0 E t 


Single- 
bond 


10 0-102 

(DiiBthyl ether-n-hexane) 


2 1 


n B u 


— 0 - n B u 


Single- 
bond 


8 7-9 0 
( n*Hexane) 


2 2 


n B u 




Single- 
bond 


9 9-100 
( n-Hexane) 


2 3 


n B u 




Single- 
bond 


10 7-109 
(Diethyl ether) 


2 4 


n B u 




Single- 
bond 


8 1-8 2 
( n-Hexane) 


2 5 


n B u 




Single- 
bond 


9 2-94 
(Diethyl ether) 


2 6 


n B u 




Single- 
bond 


9 7-9 9 
( n-Hexane) 


2 7 


n B u 




Single- 
bond 


9 3-9 5 
( n-Hexane) 


2 8 


n B u 




Single- 
bond 


9 7-99 
( n-Hexane) 


2 9 


n B u 




Single- 
bond 


13 3-135 

(Ethyl acetate-n-hexane) 


3 0 


n B u 




Single- 
bond 


14 3-145 

(Ethyl acetate-n-hexane) 
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10 



15 



20 



25 



30 



35 



40 



45 



Example 
Na 



3 1 E t 



3 2 n B u 
3 3 n B u 
3 4 n B u 



3 5 n B u 



3 6 n B u 



3 7 n B u 



3 8 n B u 



3 9 n B u 



4 0 n B u 



Table 1 ^ continued) 



R2 



C ->=r 



F3 c 



4 1 n B u 



COOMe 



Single- 
bond 



Melting point ("C) 
(R crystallization solv nt) 

1 2 5-^1 2 7 
(Diethyl ether-n-hexane) 



SingleH 8 4 8 7 
bond I (n-Hexane) 



Single- 
bond 



Single- 
bond 



9 S-'S 7 
( n-Hexane) 

12 2-123 
( n-Hexane) 




C i 



-o 



N 



P h 



Single- 
bond 



Single- 
bond 



Single- 
bond 



Single- 
bond 



Single- 
bond 



Single- 
bond 



13 9-141 

(Ethyl acetate-n-hexane) 



119-121 
(Ethyl acetate-n-hexane) 

5 7-60 
(Ethyl acetate-n-hexane) 

8 2-8 4 

(Diethyl ether-n-hexane) 

10 3-105 

(Ethyl acetate-n-hexane) 

9 2-93 

(Diethyl ether-n-hexane) 



8 0-8 2 
"^^2" I (Diethyl ether-n-hexane) 



so 
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Table 1 ( continu d) 



Example 
Na 


Rl 


R2 


A 


Melting p Int (*1C) 
(Recrystallization s Ivent) 


4 2 


n B u 




-CH^- 


7 3-7 5 

(Diethyl ether-n-hexane) 


4 3 


n B u 


P h 


-C2H4- 


IH-NMR (CDC i 3 ) 
0.95(3H.t.J-7.3), 1.3-1.5 
(2H.B). 1.7-1.8(2H.B). 2.80 
(2H,t,J-7.8). 2.88(2H.t.J- 
7.5), 3.09(2H,t, J-7.5). 6.53 
(IH.d, J-2.2) . 7.2-7.3(5H.B), 
7,60(lH,s). 7.95(lH.d. J-2.2), 
9.23(lH.brs) 


4 4 


n B u 


P h 0 - 




10 8-109 
( n-Hexane ) 


4 5 


n B u 






14 0-142 

(Ethyl acetate-n-hexane) 


4 6 


n B u 


x=<-OM e 

^"--^OM e 


-CH-CH- 


13 4-137 

(Ethyl acetate-n-hexane) 
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Table 2 



10 



15 



20 



25 



30 



35 



40 



45 



HN (NH) n"^" 



^N— N 

Me : methyl group, Et : ethyl group, nPr 
nBu : n-butyl group, tBu : t-butyl group. 
Ph : phenyl group, Ac : acetyl group 



Rl 



R2 



A-R2 



: n-propyl group. 
nPe : n--pentyl group. 



Melting point (*C) 
(Recrystallization solvent) 



4 7 nBu 



<:> 



Single-. 
W I bond * ^ 



Single- 



4 8 nBu H 



bond 



4 9 MeO- 



HeO- 



/=< SingleH ^ 

H bond I 0 



IH-NMR (CDC^s) 
0.95(3H,t. J-7.4) . 1.2-2.1 
(14H.m). 2.4-2.6(1H.b),2.81 
(2H.t.J-7.8). 6.54(lH.d,J- 
2.2).7.62(1H.s). 8.00(lH,d 
J-2.2) ,9.29(lH.brs) 

14 1^14 2 
(E thano 1 -n-hexane ) 

2 0 9 2 1 1 
(Methylene chloride-ethyl 

acetate) 



5 0 (TX "«°-<D^ " 



,1 1206^208 
SingleH ^ (Methylene chloride-ethyl 

bond 1 I acetate) 



5 1 nBu ";;o-^>- 



O**® Single 



H 



52 1 Me 1";;^ 



bond 



Single- 



bond 



13 6^137 
(Ethanol-n-hexane) 

17 3-175 
(Ethanol-n-hexane) 



5 3 1 nBu I 

I we"-7=\ I Single 

5 4 |CH2-CH-C2H^ j "SoV^ " 



bond 



12 7-129 
(Ethanol-n-hexane) 

10 4-106 

(Ethyl acetate-n-hexane) 
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Table 2 ( continued) 



5 


Ex. 


Ri 


R2 


R3 


A 


n 


Melting point (X) 
(Recrystallization solvent) 


10 


5 5 


Et-O-CHj- 




H 


Single- 
bond 


0 


13 8-140 

(Ethyl acetate-n-hexane) 




5 6 






H 


Single- 
bond 


0 


1 6 S--! 6 5 
(Chloroform-ethyl acetate) 


IS 


5 7 




MeO./V- 


H 


Single- 
bond 


0 


16 6-168 

(Ethyl acetate-n-hexane) 


20 


5 8 






H 


Single- 
bond 


0 


19 3-195 
(Methylene chlorlde- 
diethyl ether) 




5 9 




MeO>-^ 


H 


Single- 
bond 


0 


17 4-176 
(Methylene chlorlde- 
diethyl ether) 


25 


6 0 






H 


Single- 
bond 


0 


2 0 3-205 
(Methylene chlorlde- 

diethyl ether) 


30 


6 1 






H 


Single- 
bond 


0 


17 5-177 
(Methylene chloride- 
ether acetate) 


35 


6 2 




MftQ ^ 


H 


Single- 
bond 


0 


19 2—194 
(Methylene chloride- 

diethyl ether) 




6 3 




■ ^o-o- 


H 


Single- 
bond 


0 


18 1-18 3 
(Methylene chloride- 
diethyl ether) 


40 


6 4 






H 


Single 
bond 


0 


2 2 4-226 
(Methylene chloride- 
dietbyl ether) 


45 


6 5 




MeO 


H 


Single 
bond 


0 


2 14-216 
(Methylene chloride- 
diethyl ether) 
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10 



15 



20 



25 



30 



35 



40 



45 



Table 2 ^ c ntlnu d) 



Ex. 
Na 



Rl 



6 6 



^ ^ CI 



R2 



MeO 
MeO 
HeO 



Single-. 
H I bond ' " 



CI 



6 7 



6 8 C1hQ>- 



6 9 



7 0 



MeO 
MeO 
MeO 



HeO 
MeO 
MeO 



MeO 
MeO 
MeO 



7 1 



7 2 



MeO 
MeO 
MeO 



-o- 



MeO 
MeO 
MeO 



MeO 
MeO 
MeO 



7 3 1 [Tl 



7 4 n B u 



MeO 
HeO 
MeO 



MeO 
HO 
MeO 



7 5 n B u 



7 6 n B u 



MeO 
EtO 
MeO 



MeO 
nBuO 
MeO 



H 



Single- 
bond 



H 



Single- 
bond 



Melting p Int (X) 
(Recrystallization solvent)! 



1 9 0--! 9 2 
(Methylene chlorlde- 
diethyl ether) 



2 2 2-^224 
(Chloroform-ethyl acetate) 



H 



Single- 
bond 



H 



Single- 
bond 



H 



Single- 
bond 



H 



Single- 
bond 



H 



Single- 
bond 



H 



Single- 
bond 



H 



Single- 
bond 



H 



Single- 
bond 



1 9 3'-l 9 5 
(Chloroform-ethyl acetate) 



^89^191 
(Methylene chloride- 

diethyl ether) 



17 4-176 ^ 
(Methylene chloride- 
ethyl acetate) 



19 1-^193 
(Methylene chlorlde- 

diethyl ether) 



1 9 8 2 0 0 
(Methylene chloride- 
ethyl acetate) 



1 5 7 1 5 9 
(Ethyl acetate) 



15 9-161 
(Ethanol-n-hexane) 



7 9-8 1 

(Diethyl ether-n-hexane) 



9 8-100 
( n-Hexane) 



50 
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Table 2 ( continued) 



5 


Ex. 

Na 


Rl 


R2 


R3 


A 


n 


M Iting point (tJ) 
(Recrystallizati n solvent) 


10 


7 7 


n B u 


MeO 


H 


Single- 
bond 


0 


8 2-8 5 

( E thano 1 -n -hexane ) 




7 8 


n B u 


MeO.^^ 

MeO-^^-^ 


H 


Single- 
bond 


0 


15 8-160 

(Ethyl acetate-n-hexane) 


IS 


7 9 


n B u 




H 


Single- 
bond 


0 


18 2-184 

(Ethyl acetate-n-hexane) 


20 


8 0 


n B u 




H 


Single- 
bond 


0 


13 2-135 

(Ethyl acetate-n-hexane) 




8 1 


n B u 


MeO.^^ ^Cl 

MeO^^" 


H 


Single- 
bond 


0 


111-113 

(Diethyl ether-n-hexane) 


SS 


8 2 


M e 




H 


Single- 
bond 


0 


15 4-155 
(Ethanol-n-hexane) 


30 


8 3 


n P r 




H 


Single- 
bond 


0 


13 9-141 

(Diethyl ether-n-hexane) 


35 


8 4 


t>- 




H 


Single- 
bond 


0 


10 2-104 
( n-Hexane) 




8 5 


n P e 




H 


Single- 
bond 


0 


9 3-9 5 
( n-Hexane) 


40 


8 6 


P h 




H 


Single- 
bond 


0 


14 3-145 

(Diethyl ether-n-hexane) 


45 


8 7 


n B u 




H 


Single- 
bond 


0 


4 6-4 8 

(Ethyl acetate-n-hexane) 



so 



29 



1 
i 



EP 0 714 898 A1 



Table 2 ^ continued) 



Ex. 
Na 



Rl 



R2 



R3 



M Itlng point (^) 
(Recrystallizatlon solvent) 



8 8 



8 9 



9 0 



n B u 



n B u 



n B u 




9 1 



9 2 



9 3 



n B u 



n B u 



n B u 



NC 



9 4 



9 5 



n B u 



n B u 



MeO->-^ 



Ph 



9 6 



9 7 



n B u 



P h 



MeO>-^ 



Me 
MeO 
MeO 




9 8 



n B u 



H 



H 



Single- 
bond 



Single- 
bond 



Single- 
bond 



10 8-110 
( n-Hexane) 

9 2. 5^-9 4. 5 
( n-Hexane) 

1 0 6 1 0 8 
( n-Hexane) 



<3- V 



H 



Single- 
bond 



Single- 
bond 



Single- 
bond 



H 



CH^ 



-CH-CH- 



H 



H 



H 



1 2 a^-i 2 5 

( E thano 1 -n-hexane ) 

1 2 3 1 2 5 
(Diethyl ether -n-hexane) 

1 3 9 1 4 0 
(Ethanol-n-hexane) 



Single- 
bond 



Single- 
bond 



Single- 
bond 



12 1-12 3 

(ethyl acetate-n-hexane) 

19 4-196 
(Ethanol-n-hexane) 



2 2 2 (Decomposition) 
(Ethanol-n-hexane) 

2 5 0 (Decomposition) 
(Methanol-n-hexane) 



2 4 7 (Decomposition) 
(Ethanol-n-hexane) 
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Table 2 (cntinud) 



Ex. 
Na 


Rl 


R2 


R3 


A 


n 


Melting point (t!) 
(Recrystallization s Iv nt) 


9 9 


P h 




H 


Single- 
bond 


1 


2 6 3 (Deconposition) 
(Ethanol-n-hexane) 


100 


CH3-CH-C2H,- 
OB 




H 


Single- 
bond 


0 


12 8-130 
(Methylene chloride- 

n-hexane) 


10 1 


CHg-CH-CjH^- 
OH 




H 


Single- 
bond 


0 


15 3-155 
(Ethanol-n-hexane) 


10 2 


OH 


MftQ^ 
MeO 


H 


Single- 
bond 


0 


12 7-129 

(Ethyl acetate-n-hexane) 



Table 3 



HN (NH) ^ -C-A-R2 

^N— N 
Rl "^N'^^RS 
R4 



Me : methy group, nBu : n-butyl group 



Ex. 
Na 


Rl 


R2 


R3 


R4 


A 


n 


Melting point (X!) 
(Recrystallization solvent) 


10 3 


nBu 


MeO.^^, 

MeO--^^^ 


Me 


CI 


Single- 
bond 


0 


10 6-108 
(Ethanol-n-hexane) 


10 4 


nBu 


MeO...^ 

MeO-^— ^ 


H 


CI 


Single- 
bond 


0 


14 2-143 

( £ t hano 1 - n-hexane ) 


10 5 


nBu 


MeO.,^^ 

MeO>^ 


H 


Br 


Single- 
bond 


0 


14 6-148 

( E t hano 1 -n-hexane ) 


10 6 


nBu 




H 


CI 


Single- 
bond 


0 


13 3-135 

(Di thyl ether-n-hexane) 
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10 



IS 



20 



25 



30 



3S 



40 



45 



Table 4 
HN (NH) _ 

R* 

He : methyl group. Et : ethyl group. nBu 



-Q-A-R2 



n-butyl group, Ph : phenyl group 



Ex. 
Na 



Ri Ri R2 



10 7 H H MeO -V^~ 

1 I I MaO 

10 8 nBu H >- 

1 0 9 I nBu I H UeO 



R3 



H 



Me 



nBu 



110 nBu H "^T"!)^ 

111 nBu H 



112 nBu H 

113 nBu H >- 



114 nBu H >- 

115 nBu H MeO >- 



nBu 



Ph 



Ph 



Ph 



R4 



H 



H 



Me 



H 



PhCH^- 



PhS 



Q A 



SB 



SB 



SB 



Melting point (t) 
(reclystallization 

solvent) 



SB 



SB 



H 



H 



nBu 



Ph 



SB 



SB 



SB 



SB 



1 8 5-- 1 8 7 
(Methylene chloride 
-n-hexane) 

1 3 8 1 4 0 
(Ethyl acetate- 
n-hexane) 

9 S'-Q 7 
(Ethyl acetate- 
n-hexane) 



9 S'-g 8 
(Ethyl acetate- 
n-hexane) 

19 0-192 
(Methylene chloride 
-diethyl ether) 



14 9-151 
(Ethyl acetate- 
n-hexane) 

111-113 
(Ethyl acetate- 
n-hexane) 



8 1-83 
(n-Hexane) 

13 9-141 
(Ethyl acetate- 
n-hexane) 



50 



55 
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Table 4 ( continued) 



Ex. 
Na 


Rl 


R5 


R2 


R3 




Q 


A* 


n 


Melting point (t) 
(reclystallizati n 
solvent) 


116 


nBu 


He 


MeO ^ 


H 


H 


0 
II 

c 


SB 


0 


14 5-147 
(Methylene chloride 
-n-hexane) 


117 


-CH2CH2CH2CH2- 


MeO-- 

MeO 


H 


H 


0 

II 

c 


SB 


0 


10 2-104 
(Methylene chloride 
-n-hexane) 


1 18 


II 2 2 
0 


H 


MeO 


H 


H 


0 

II 

c 


SB 


0 


115-117 
(Methylene chloride 
-n-hexane) 


1 1 9 


Et-S-CH^- 


H 


MeO.^^ 

MeO --^--^ 


H 


H 


0 

II 
c 


SB 


0 


8 0-8 2 
(Ethyl acetate- 
-n-hexane) 


12 0 


MeS-CHgCHj- 


H 


MeO-.^ 

MeO --^ — ^ 


H 


H 


0 

II 

c 


SB 


0 


113-115 
(Methylene chloride 

-diethyl ether) 


1 2 1 




H 


MeO^^^ 

MeO --^ — 


H 


H 


0 

II 

c 


SB 


0 


17 9-181 
(Methylene chloride 

-diethyl ether) 


12 2 


nBu 


H 




H 


H 


0 

II 

c 


SB 


0 


9 8-10 0 
(Diethyl ether) 


12 3 


nBu 


H 




H 


H 


0 

11 

c 


SB 


0 


7 3-7 5 
(n-Hexane) 


1 2 4 


nBu 


H 


''-^ "3 


H 


H 


0 

II 
c 


SB 


0 


12 9-131 
(n-Hexane) 


12 5 


nBu 


H 




H 


H 


0 

II 
c 


SB 


0 


9 1-9 3 
(Diethyl ether- 
n-hexane) 


126 


nBu 


H 




H 


H 


0 

II 
c 


SB 


0 


9 1-9 3 
(n-Hexane) 
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Table 4 ( continued) 



Ex. 
Na 


Rl 


R5 


R2 


R3 


R* 


Q 


A* 


n 


Melting point (t) 
(Reclystalllzatlon ' 
solv nt) 


1 2 7 


nBu 


H 


P h 


H 


H 




SB 


0 


> 3 0 Ot 
(Ethyl acetate- 
n-hexane) 


12 8 


nBu 


H 




H 


H 




SB 


0 


> 3 0 Ot 
(Etbyl acetate- 
n-hexane) 



^ In colunn A. "SB" «eans "Single bond". 
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Table 5 
^N-C-A-R2 

Rl '^N'\^R3 
R4 



Me : methyl group, nBu : n-butyl group 



Ex. 
Na 


Rl 


R5 


R2 


R3 




R6 


A 


Melting point (t) 
^neciysioi x iza uiuu 

solvent) 


12 9 


nBu 


H 




H 


H 


ne 


OD 


9 3-9 5 

(Axnyi ocexaie 
n-hexane) 


130 


nBu 


H 




H 


H 


Ph-CH^- 


do 


^H-NMR(CDCl3 ) 

0.9-l.l(2H.m).1.3- 
1.4(2H.ii). 2.51(2H. 
t,J-7.4), 3.47(6H, 

5.33(2H.brs) , 5.83 
(IH.s), 6.60(2H.s). 
6.68(lH,d, J-2.0) . 
7.1-7.3(5H.m) . 
8.24(lH.d. J-2.0) 


13 1 


nBu 


H 


MeO-^ 


H 


H 


-C-\ y— OMe 
^ OMe 


SB 


12 7-129 
(Ethyl acetate- 
n-hexane) 


1 3 2 


nBu 


H 




H 


H 


CI ^ 


SB 


1 1 9-^1 2 1 
(Diethyl ether- 
n-hexane) 


13 3 


Me 


H 




H 


H 


-C-<r OMe 
^OMe 


SB 


1 8 1 8 2 
(Methylene chloride- 

n-hexane) 


134 


nBu 


H 




H 


H 




SB 


1 1 1--1 1 3 
(Diethyl ether- 
n-hexane) 



4c In coluon A. '^SB" means "Single bond". 



Given below are Pharmacological Test Examples for the compounds of the invention and Formulation Examples for 
pharmaceutical compositions containing the conrpounds of the invention. 
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10 



15 



Pharmacological Test Example 1 

paw was medbui w « » i ^mo M The value thus obta ned was temned pre-value . 

"^'"'°°^°"^'-'"*°"°"^"";:"°i;f'---r-r---l-- .^■v^^ecs.^uel..^ 

Recovery rate of pain threshold (%) = (Control group average pre-value) - (Control group average post-value) 
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Table 6 shows the results (the highest recovery rates). 



Table 6 



Ex, No. 


Recovery rat 


Dosage 
(roa/ka) 


Time to measur 
(hours later) 


1 


41.5 


3 


3 


7 


44 . 1 


3 


4 


1 d 

1. H 


51 6 


3 


4 


1 Q 

J. J 


53.9 


3 


3 


It X. 


54 . 0 


3 


4 




45 . 1 


3 


1 




43 0 




3 


o u 


32 7 




3 


4 D 






3 


3 Z 


7Q 6 




3 




^ 5 7 




4 




7 3 7 




3 


0 7 


3fi 7 




3 


70 


36 . 8 




3 


74 


43.9 




2 


76 


57.6 




2 


77 


41.6 




3 


79 


32.1 




3 


88 


76.4 




4 
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Table 6 (continued) 




40 

Pharmacological Test Example 2 



45 



50 



55 



--^ AnoMQ^^T^i The value thus obtained was termed pre-vaiue . 

rats in each group, by means of the following formula. 

rats in eacn group. ^ ppst-value) • (Con trol ,^m.ip average post-value) 

Recovery rate of pain threshold (%) = (Control group average pre-vaiue) - (Control group average post-value) 
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Table 7 shows the results (the highest recovery rates). 



Table 7 



5 





Ex. No. 


Recovery rate 


Time lo 


Ex. No. 


Recovery rate 


Time to 






(%) 


measure 




(%) 


measure 


10 


1 


72.3 


60 min. later 


23 


52.9 


30 min. later 




2 


40.2 


60 min. later 


24 


41.3 


60 min. later 


15 


3 


33.3 


30 min. later 


25 


46.0 


15 min. later 




5 


51.9 


30 min. later 


26 


55,8 


60 min. later 


20 


7 


52.3 


60 min. later 


29 


56.2 


30 min. later 






83.9 


60 min. later 


32 


86.6 


60 min. later 


25 




9 


56.2 


60 min. later 


33 


90.1 


30 min. later 




11 


48.8 


60 min. later 


34 


58.2 


60 min. later 


30 


12 


58.8 


60 min. later 


35 


102.5 


60 min. later 




13 


32.7 


15 min. later 


38 


67.2 


15 min. later 


35 


14 


69.5 


15 min. later 


* 

41 


67.4 


30 min. later 




16 


35.1 


30 min. later 


42 


51.8 


60 min. later 


40 


17 


95.9 


60 min. later 


44 


44.1 


30 min. later 




19 


91.7 


60 min. later 


45 


54.8 


15 min. later 




20 


33.8 


30 min. later 


46 


109.0 


30 min. later 


45 


21 


81.3 


60 min. later 


48 


80.4 


60 min. later 


50 




54.4 


60 min. later 


50 


53.0 


30 min. later 



* : dosage = 10 mg/kg 
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Table 7 (continued) 



Ex. No. 


Recovery rate 
(%) 


Time to 1 
measure 1 


Ex. No. 


Recovery rale 
(%) 


Time to 
measure 


1 


65.1 


30 min. later 1 


113 


44.4 


15 min. later 


1 53 


58.7 


30 min. later 1 


115 


55.6 


30 min. later 


65 


32.0 


30 min. later 1 


117 


37.2 


30 min. later 


80 


30.4 


15 min. later 1 


118 


33.5 


30 min. later 


81 


31.2 


15 min. later 1 


119 


38.1 


15 min. later 


88 


59.5 


60 min. later 


1 120 


71.4 


60 min. later 


89 


33.3 


15 min. later 


121 


73.3 


60 min. later 


90 


53.1 


30 min. later 


[ 122 


30.6 


60 min. later 


91 


53.1 


30 min. later 


123 


32.5 


30 min. later 


95 


38.4 


15 min. later 


1 124 


53.8 


15 min. later | 


96 


102.0 


60 min. later 


1 125 


33.7 


30 min. later 


103 


35.0 


30 min. later 


1 129 


39.7 


uU tnin. laier 


104 


63.5 


60 min. later 


1 133 


36.4 


60 min. later 


111 


62.1 


30 min. later 


1 134 


100.7 


60 min. later 


112 


37.9 


15 min. later 









As 6hov»minTables6and7.thecompoundsdtheirwention produce excellent anal^^^ 

Cte'TnSoX the inven^on ot^ained in Example 1 as an active ingredient t^ets (2000 ta«es) each 
containing 300 mg of the active Ingredient were manufactured according to the following formula: 
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Compound of Example 1 


600 g 


5 


Lactose (product of Japanese pharmacopoeia: JP) 


67 g 




Corn starch (JP) 


33 g 




Calcium carboxymethyl cellulose (JP) 


25 g 


70 


Methyl cellulose (JP) 


I2g 




Magnesium stearate (JP) 


3g 



IS More specHically. the compound of Example 1 , lactose, corn starch and calcium cartwxymethyl cellulose according 
to the aljove formula were fully Ijlended and granulated using an aqueous solution of methyl cellulose. The granulated 
mixture was passed through a 24-mesh sieve and the granules under the sieve were mixed with magnesium stearate 
and compression-molded into tablets to provide the object tablets. 

20 Formulation Example 2 Manufacture of capsules 

Using the compound of the invention obtained in Example 32 as an active ingredient hard gelatin capsules (2000 
units) each containing 200 mg of the active ingredient were manufactured according to the following formula: 



30 



Compound of Example 32 


400 g 


Crystalline cellulose (JP) 


60g 


Corn starch (JP) 


34 g 


Talc (JP) 


4g 


Magnesium stearate (JP) 


2g 



35 



40 



More specifically, the ingredients according to the above formula were finely pulverized and blended to give a homo- 
geneous composition. This composition was filled into proper-sized gelatin capsule shells for oral administration to pro- 
vide the object capsules. 

Industrial Applicability 

The pyrazololl .S-aJpyrimidine derivatives according to the present invention have potent analgesic effects and are 
useful as analgesics. 
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Claitm 

1. A pyrazolo[l.5-a]pyrimidine derivative of the following formula (1): 



R6^ 

N- (NH) ^-Q-A-R2 



2. 



R4 

wherein Ri is hydrogen, lower alkyi which may have thienyl, tower alkoxy. lower allcyWiio. «o or f^droxyl as a 
Suent cyclMlSl. thienyl. furyl. tower alkenyl. or phenyl which may have 1 to 3 substrtuente selected from the 
g^p »nsS S«er alM id alkoxy. phenylthfo and halogen: R2 is naphthyl.^do^kyl. foryl. 
arhatoaen-sSstituted pyrWyl. optionally halogen-substrtuted phenoxy. or phenyl which may have 1 to 3 substtu- 
el setS^^m the gr^p Lasting of lower alkyl. lower alkoxy. halogea nitro. halogen^bstrtuted lower alkyl. 
halogen-substituted lower alkoxy. lower alkoxycarbonyl. hydroxyl. phenyl(lower)alkDxy. arriino. 
loxvDhenvl and diOower)alkDxyphosphoryl(lower)alkyl; R3 is hydrogen, phenyl or lower alkyl; R4 is h^rogen. lower 
SSaltoZ^y^. P^y'^e^^'^- °P««»»y Phenylthio-substrtut«l phenyl, or halogen; .s hj^rogen 
or iown^r^?Ken. Iwer alkyl. phenyl(lower)alkyl. or benzoyl having 1 to 3 substituents selected from 
miZp Sl^s^ln^^^^^^ ^koxy. haTogen-substrtuted lower alkyl and halogen; ^"'"^^ f 

lower all^ene; Q is carbonyl or sulfonyl; A is a single bond, lower alkylene or lower alkenylene; and n e 0 or 1. 

Apyra20lo[1.5-alpyrimidinederivativeaccordingtoclaim 1 vrtiich is selected fromthe group conastingcrf^^^ 
of formula 1 wherein Q is carbonyl and n is 0. compounds wherein Q is carbonyl. n '^J;^^ « 
R2 is phenyl having 1 to 3 substituents selected from the group consistng of lower alk«y and ^aloQen-^bshWed 
lower alkyl R3 R* Rs and R6 are each hydrogen, and A is a single bond; and compounds wherein Q .8 sulfonjrt. n 
IXri is I'cier alM. is phenyl which\™y have 1 to 3 halogens. R3. R^. Rs. and Ra are each hydrogen, and A 
is a single bond. 

3. Apyra20lo[1.5-a]pyrimidinederivativeaccordingtoclaim2whereinRii8optionallyloweral^ 

alS^ op legally phenylthio-substituted phenyl. R^ is phenyl having 1 to 3 sutetrtuents ^^f^J^Jf^ f'^^^^^ 
LTsisting of lower alkoxy. halogen and halogen-substituted lower alkyl. R3 is hydrogen or phenjj. « »^™9«". 
telogenor phenyl: R5 islvdrogen: R6 is hydrogen or benzoyl having halogen-substtuted lower alkyl 

Q is carbonyl and A is a single bond. 

4 A pyrazolo[1 .5-a1pyrimidine derivative according to claim 3 wherein R3. R4 and R6 are each hydrogen, n is 0. Ri is 
n*S^and ^fs phenyl having either 2 to 3 lower alkoxy groups or 1 to 2 halogen^ubstituted lower alkyl groups, 
or R1 is phenyl and R2 is phenyl having 3 lower alkoxy groups. 

5. A pyrazolo[1.5-a]pyrimidine derivative according to claim 4 wherein R2 is 2.4-dimethoxyphenyl. 3.4.5^rimethoxy- 
phenyl. 2-trifluoromethylphenyl or 2.5-bi8{trifluoromethyOphenyl. 

6. Apyrazoto[1.5.a]pyrimidinederivativeaccordingtodaim5whichisselectedfrom5-n-butyl-7K^^^ 
z(Stemino)pyrazSil.5-a]pyrimidineand5-n*utyl-7-(2-trifluoromethytoenz 

7. A pyrazolo[1.5-a]pyrimidine derivative according to claim 6 which is 5-n.butyl-7-(3.4.5-trimethoxyben. 
zoylamino)pyrazolo[1 .5-a]pyrimidine. 

8. An analgesic conposition which comprises an effective amount of a pyrazolo[1 .5-a]pyrimidine derivative defined in 
one of claims 1-7 and a pharmaceutically acceptable carrier. 

9. An analgesic composition according to claim 8 which comprises the pyrazoloti .5-a]pyrimidine derivative defined in 
daim 7 as an active ingredient 
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10. A method for relie/ing pain, which comprises administering to a patient an effective amount of the pyrazoto[1J 
a]pyrimidine derivative defined in daim 1. 
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